SUMMARY
Effects of LAD occlusion and vasodilator agents on total peripheral resistance (left) and rate pressure products (right). afterload. PH remarkably decreased the afterload without substantially changing the preload (Fig.7) . Fig.8 represents changes in cardiac output and LVEDP during vasodilator treatment. An increase in cardiac output and a decrease in LVEDP were noted during NP infusion. A concomitant reduction in cardiac output with decreased LVEDP was observed after injection of NTG, and an increase in cardiac output during PH infusion was usually accompanied by substantially no change in LVEDP.
DISCUSSION
The vasodilator-induced reduction in arterial blood pressure is associated with reducing impedance to left ventricular ejection (afterload.)6) A fall in the afterload might be accompanied by a reduction in end-systolic volume, and thereby increase stroke volume and ejection fraction. The present investigation in dogs with myocardial infarction examined the contrasting effects of 3 commonly employed ventricular unloading agents, nitroprusside, phentolamine, and nitroglycerin, on cardiac performance, blood flow in the adjacent coronary artery, epicardial electrogram, and segmental myocardial function. LAD occlusion decreased systemic arterial pressure and cardiac output, and increased total peripheral resistance, LVEDP and blood flow in the adjacent coronary artery with a reduction in coronary vascular resistance. ST segment was markedly elevated by LAD occlusion in association with paradoxical systolic lengthening in the marginal area. Although each drug reduced systemic arterial pressure to a similar extent, cardiac output augmentation was found with only NP and PH, and a reduction of LVEDP with only NP and NTG. Heart rate was increased only with PH infusion. Because previous studies have demonstrated that NP and NTG do not show direct inotropic action,7),8) the possible variations inherent in the myocardial stimulation response of the 2 agents cannot explain the disparate alteration in left ventricular function. Therefore, quantitative differences in agents relaxating peripheral arterial and venous smooth muscles must contribute to dissimilar secondary modifications in cardiac hemodynamics. Increased cardiac output with concomitant reduction in LVEDP by NP implies a shift in the cardiac function curve to the left and superiorly. With NP infusion, a significant increase in cardiac output has been reported in patients with ischemic heart disease or cardiomyopathy with severe congestive heart failure.9),10) An increase has also been reported in left ventricular filling pressure in patients with low cardiac output and lung edema.3) We confirmed these observations in dogs with experimental myocardial ischemia . NP produced greater reduction in TPR than in LVEDP: the percent reduction Walston et al, 27 ) NP favourably affects the endocardial-epicardial distribution of coronary blood flow. Becker and associates28) reported that like NP, NTG administered before occlusion of LCX redistributes coronary blood flow from the epicardium to endocardium. Using the thermodilution method with heated cross-thermocouples, Hirano29) observed that NTG improves abnormal transmural flow distribution caused by partial coronary occlusion, without increasing total coronary blood flow. In contrast, another investigation30) suggested that PH might adversely affect coronary collateral flow. Important differences between these agents are also evident in respect to the 3 major determinants of myocardial oxygen consumption: contractility, chronotropy, and wall tension. NP and NTG appear to have no direct inotropic effect,7),8) while PH has positive inotropic action either directly31 or indirectly.12),32) In addition, our study demonstrated that PH caused an increase in heart rate that was not seen with NP and NTG. This positive chronotropic effect of PH may be responsible for its deleterious effect on the ischemic area. Wall tension is one of the major determinants of myocardial oxygen consumption.33) NP and NTG may markedly decrease wall tension through decline in LVEDP, probably in left ventricular end-diastolic volume, and in systemic arterial pressure. In contrast, PH may cause a comparatively small reduction in wall tension since no significant change in LVEDP was observed.
